climate change as an arena of transnational environmental law
It is fitting that the second issue of Transnational Environmental Law (TEL) focuses on governance and climate change. Transnational environmental law views governance as an outgrowth of local, regional and transboundary communications and pressures. The challenges of transnational governance -and its necessity -are especially clear in the context of climate change. On the one hand, climate change is a global phenomenon with globally distributed causes, thus requiring a global response. On the other hand, emissions always take place from specific locations within particular jurisdictions, and the impacts of climate change will vary from place to place, requiring diverse adaptation measures. Thus, it is inherent in the nature of climate change that responses will be multi-scalar and multi-jurisdictional, raising profound issues of governance. Moreover, because of the ubiquity of climate and of the activities causing emissions, climate governance modifies rules that govern private control over resources -in other words, with the property system.
The articles in this issue examine a broad range of issues relating to governance, but they can be divided into two general themes. The first theme relates to the internal structure of climate governance. Responses to climate change involve a complex interplay between different geographic jurisdictions (horizontal governance issues) and interplay between different tiers of governance (vertical governance issues). At times, vertical and horizontal linkages collide -for example, when disputes between contesting geographic authorities are referred to a higher-level authority, resulting in a vertical resolution of a horizontal dispute in what could be called a 'triangular' relationship. Considering the whole structure of sometimes synergistic and sometimes competing authorities, we perceive the emerging contours of an expanding and still evolving network of governance.
The second theme in the issue is the interplay between public and private modes of resource control -or between governance and property. Climate governance may restrict property use in some ways, while creating new forms of property in others. For instance, emissions allowances may be considered a new form of property. However, the entitlements are constrained and limited in some ways that we traditionally do not associate with the concept of property. Meanwhile, sea level rise as a result of climate change threatens coastal areas. Does this impact upon property rights in the affected areas? As we will see, these are questions with which scholars and legal systems are still struggling.
the internal structure of climate governance
Since climate change is a global problem, one might expect that the keystone of climate policy would be a binding global agreement to control emissions. Global cooperation in some form is undoubtedly required.
1 But negotiating a global agreement has proved to be no easy matter, some halting steps forward notwithstanding. Pending effective global agreement, climate mitigation is dispersed over an almost bewildering number of lower levels of governance.
Even within a single jurisdiction, mitigation efforts can take place at various levels of government. and provinces in Australia and Canada. 10 Interestingly, Australian states were also in the forefront in addressing climate change prior to national action. 11 The European Union (EU) has been a particularly energetic sub-global actor. The EU began operating the world's first mandatory carbon dioxide (CO 2 ) emissions trading scheme in January 2005, 12 and has since continued to develop an extensive package of climate change mitigation measures. 13 Developing countries, too, are beginning to take action. China's 12 th five-year plan, which covers 2011-2015, now includes a 17 per cent reduction in energy intensity and a 10 per cent increase in the share of energy produced by renewables and nuclear. 14 The plan establishes a longer-term goal of establishing a carbon trading market.
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China has also announced that it is 'willing to bear the obligations of a legally binding commitment', provided such a commitment is 'matched with China's economic development and capabilities based on the principles of common but differentiated responsibilities, fairness and environmental integrity'.
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In sum, climate change is an international problem, but it is not -or certainly not exclusively -tackled in the conventional way of unitary national actors cooperating through formal treaties. The sprawling range of national, regional and sub-national climate change efforts, requiring the involvement of an unprecedentedly large array of governmental authorities, defies traditional notions of international cooperation and cries out for theoretical clarification.
In their article on multi-level governance, Jacqueline Peel, Lee Godden and Rodney Keenan provide a framework for understanding this new form of network governance. They analyze case studies that include emissions trading systems, the REDD mechanism (Reducing Emissions from Deforestation and Forest Degradation in Developing Countries), climate litigation, adaptation and decentralization within federal systems. 17 Peel, Godden and Keenan see weaknesses in relying on either a top-down or bottom-up approach. Instead, they advocate a multi-level governance approach, based on a recognition that 'trends toward fragmentation, decentralization and grassroots empowerment are producing a more "kaleidoscopic" world consisting of a "multi-layered system" of activity undertaken by states, international institutions, the private sector and non-governmental organizations'. 18 The fragmentation and lack of universality of these mechanisms invite friction between jurisdictions. A contribution by Luca Rubini and Ingrid Jegou 19 considers some of the 'triangular' issues raised by climate mitigation, where conflicting horizontal authorities may seek resolution from a higher-level institution. Their article analyzes whether World Trade Organization (WTO) law requires that emissions allowances be auctioned rather than distributed without charge. Advocates of free distribution of emissions allowances often invoke a combination of feasibility-and fairness-based arguments, claiming that the sudden imposition of a substantial extra cost on industry would be economically disruptive, and that it would excessively penalize firms for the side-effects of socially highly beneficial production. But these arguments are not without controversy. Others argue, along with Rubini and Jegou, that allowances should be auctioned. 20 Their article defends the position that large-scale free distribution is unsound from an economic perspective, and questionable from a legal perspective, since it might be seen to constitute an unlawful subsidy under the WTO. Any provisions introduced into international trade law to exempt the free distribution of allowances from the application of the law on subsidies, they argue, should be narrowly construed and temporary.
The WTO will also need to address efforts to expand the scope of trading systems to include transportation or imported goods. The EU has brought international flights within its trading system, requiring allowances or offsets for all emissions during a flight (both inside and outside European air space). 21 The EU has indicated that it would back down if an international agreement on airline emissions were in store. 22 In the meantime, however, there is a serious question mark over the compatibility of the EU's actions with international trade law, and international law generally.
In her contribution to this issue, 23 An Hertogen argues that the EU action should be considered lawful. The objection to the EU action is that it extends EU jurisdiction beyond its borders by regulating emissions from the airlines of other nations that take place outside EU airspace. Hertogen argues, however, that a contemporary understanding of sovereignty should take into account the right to prevent harms from occurring within the state in question, even if the harms are caused by actions elsewhere. To gauge the lawfulness of its unilateral action, the harm to the EU from emissions must be balanced against the intrusion on the sovereignty of other states as a result of the EU regulation. Hertogen argues that, in this instance, the scales point in favour of the EU, all the more so since allowing the EU to act unilaterally in this context can help to solve the collective action problem of entering into a global agreement on aviation emissions.
The discussion so far has focused on climate governance in connection with mitigation, but adaptation also raises significant governance challenges. We are witnessing increased efforts to develop roadmaps for responding to adaptation governance challenges in both the developed and developing world. 24 But, apart from recognizing the growing urgency of adaptation actions and the inherently transnational nature of the challenge, the legal literature has not yet clarified how to fill the governance gaps. 25 Adaptation issues arise in many contexts, but perhaps most clearly and predictably in coastal areas. Sea level rise is one of the most predictable effects of climate change. 26 This will result in loss of coastal lands, 27 inundation of some estuary systems with salt water, salt water intrusions into some drinking sources, and increased exposure to flood damage. 28 Coastal areas around the world will be faced with the need to adapt to these changes. In their contribution to this issue, Jonathan Verschuuren and Jan McDonald investigate the legal frameworks for coastal adaptation in developed countries. 29 Adaptation is a multifaceted enterprise, as demonstrated by the article's analysis of international, EU and domestic regimes. Although the EU addresses adaptation in the contexts of river basin planning and coastal zone management, Verschuuren and McDonald's case studies of the Netherlands and the United Kingdom (UK) demonstrate that, even within the EU, Member States take very different approaches to sea level rise, with varying degrees of centralized competence and coordination. As a non-EU case study, the authors examine Australia, where planning is even more decentralized and where local authorities have required prompting from the courts. Thus, there is as yet no consensus on the 'federalism' issue in climate governance -that is, on what levels of government should be involved and how they should coordinate.
More generally, adaptation governance presents many unresolved issues. Peel, Godden and Keenan point out that that the 'roles and responsibilities of different levels of government and different sectors in society in relation to adaptation are not clearly defined and there is a varying understanding of the needs, priorities and mechanisms for adaptation in different parts of government, across industry sectors and within the broader community'. 30 We clearly need much more thought about how current adaptation efforts are arranged and how future efforts can be organized more effectively. Transnational environmental law will be at the heart of these efforts.
the public-private interface
We now turn to the way in which governance affects private arrangements regarding resource use. The legal system divides control over resources through governance rules, directives to private parties, and decisions by private parties about resource use. Governance structures may serve intrinsic values such as public participation, but their fundamental purpose is to modify behaviour, often of private parties. In the context of environmental law, the changes involve the use of resources such as air, water and land. A web of land use regulations, property laws and contractual arrangements already govern these resources. For instance, property rules designate what actors have control over what resources, whether the resource is land, air or water. Climate governance will reshape existing patterns of control. New property rights may come into existence while old ones may be modified.
Climate governance can augment existing rights, creating the opportunity for new types of private ordering. Climate mitigation schemes create a variety of property-like instruments, which form part of a larger set of what could be called environmental property rights (EPRs). In an emissions trading system, emissions allowances permit a firm that reduces its emissions to profit by selling its allowance. 31 Once the pollution permits have been allocated initially, they are transferable, and sale prices function as free-market equivalents of pollution taxes. The permits have value because emissions are subject to an overall cap. Another common form of EPR involves offsets or mitigation credits. Greenhouse gas offsets, also commonly called carbon offsets, allow an emitter to meet the requirements of a cap-and-trade scheme by purchasing a carbon reduction by a third-party who is outside the trading system. These offsets could take the form of reduced emissions in the US or perhaps elsewhere, such as the substitution of a natural gas electricity generator for a coal-fired generator in China. Alternatively, they could involve the creation of additional carbon sinks, such as planting trees. 32 Unlike emissions allowances, greenhouse gas offsets come from sources or sinks that are not otherwise subject to regulatory requirements because they are in unregulated sectors or are outside the regulating jurisdiction.
Putting aside legal technicalities, it seems natural to connect EPRs with the concept of property. For example, it would be very natural to say that a company 'owns' carbon allowances or credits in the Kyoto Protocol's Clean Development Mechanism (CDM). 33 Carbon allowances can be bought and sold in markets, which makes them seem as much like property as government bonds or financial derivatives. But whether EPRs such as carbon allowances should be considered a form of property legally may depend on the context. In particular, designers of a trading system should consider whether to elevate allowances to the status of property for constitutional purposes. Sabina Manea's article addresses this issue in the context of EU emissions allowances. 34 Controversy has arisen, for instance, in a UK case involving a mothballed plant, where the issue was whether the unused allowances could be placed into a trust. 35 As Manea points out, US trading systems usually specify that emissions allowances can be modified at any time and are not considered as property interests. The advantage of this approach is that it preserves flexibility, but the disadvantage is that it may reduce confidence in the market for allowances.
In seeking to classify emissions allowances, Manea considers possible analogies with intellectual property rights, broadcast spectrum rights and milk quotas. Although this comparison is not of a nature to generate a definitive conclusion as to the status of the EU allowances, Manea's analysis does highlight overlaps and divergences between various rights regimes, which can be instructive in developing a richer understanding of emissions entitlements as property. Her contribution calls for further research into how best to define emissions entitlements.
Manea's article connects in interesting ways with the work of Rubini and Jegou on the question of whether free allowances constitute a forbidden subsidy under the WTO. One category of subsidies involves the free provision of goods or services to firms. Rubini and Jegou argue that allocation of emissions allowances could be considered as the provision of a good, since the allowances are tradable and have economic value. 36 McDonald indicates, climate adaptation often involves some efforts to restrict or even roll back development in areas at risk. Landowners are likely to challenge such restrictions as derogations from their property rights, particularly if they purchased the land prior to public awareness of the effects of sea level rise.
While those claims involve clearly established legal rights in land, climate policy may prompt calls to newly recognize certain types of ownership right. In an examination of the operation of the REDD1 mechanism in Mozambique, 37 Grit Ludwig raises the question of how to protect the rights of indigenous peoples and local communities. Given incomplete titling or definition of property rights, along with political obstacles, such communities may be unable to have an effective voice in the management of the forest lands on which they depend. In Mozambique, for instance, title to land remains in the state, with private entities receiving only a usage right that can be inherited but is not transferrable. Local communities have some right to use forest resources for subsidence; in the face of commercial development, however, they are entitled only to notice of development projects, and they find it difficult to access forests for commercial use because of the onerous licensing procedures. Thus, they are poorly positioned to defend their property and participation rights. Ludwig views this as a widespread problem for many local communities and indigenous peoples living in forests worldwide. 38 In the absence of efforts to strengthen their property rights, she argues, these communities may lose control of their lands, fail to benefit from REDD, and even find themselves faced with restricted access and physical displacement.
39 REDD itself may suffer from the absence of the benefits associated with community involvement in forest preservation. The issue of community participation in REDD decisions can be viewed as one of property law, as Ludwig does. But it can also be considered as an issue of resource governance that would be important regardless of property rules. Governance rules in public law serve the same function as property rules in private law: they allocate the power to make decisions about resource use.
Property issues illustrate the ways in which climate change will affect interactions between private parties and aspects of law that are not explicitly 'environmental'. Climate is, after all, a pervasive aspect of life, and climate change is closely connected with the crucial energy, land use and food production systems. There is every reason to expect continued evolution in the legal rules governing these linked systems. That evolution will provide fruitful ground for developing transnational environmental legal analysis.
We are only a few decades into the era of overt climate change. Until we have transitioned into a zero-carbon society, we will continue to have a need to control conventional energy and land use conversion. Eventually, the governance system required to do so may shake down into a clear, organized structure. In the meantime, Transnational Environmental Law, pp. 381-401. 38 Ibid., at p. 398. 39 Ibid., at p. 383.
transnational climate governance will continue to involve messy vertical, horizontal, and triangular relationships. Legal scholars will find much to occupy them as they attempt to rationalize and critique this evolving transnational system. The articles in this issue make an essential contribution to this goal by mapping out some of the contours of our future governance systems. It will take many years to fill in the details.
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